Abstract. -A new approach to the determination of the second order anisotropy constant K1 for either random or partially oriented polycrystalline samples is described. Good agreement with the results of Singular Point Detection measurements on Y (FellTi) and measurements on an Y2Fe14B single crystal, justifies the proposed approach.
Introduction
The determination of anisotropy constants { K ; ) from measurements on polycrystalline samples is a well known problem. Czerlinsky [I], Akurov [2] and N6el [3] have proposed the approach to saturation law: M = Ms -a1 / H -a2 / H' -a3 / H~. The use of this model for the determination of anisotropy constants is quite difficult due to the lack of an explicit relationship between {a;) and { K i ) . Usually one uses the perpendicular magnetization curves of an aligned polycrystalline sample to estimate the anisotropy field B,. However, imperfect alignment always leads to erroneous values even when making some nontrivial corrections [4] . Here, we describe a new approach based on numerical solutions of the Stoner-Wohlfarth [5] problem which gives accurate values of B, from magnetization measurements on partialy-oriented or random polycrystalline samples.
Model
As a first approximation, the oriented polycrystalline sample is considered as a collection of monodomain particles with a certain distribution of c-axes around the aligning direction. The magnetization process as a function of applied field in a uniaxial monodomain particle was first solved by Stoner and Wohlfarth using iterative numerical methods. The free energy for a such system is given by where K; is second order anisotropy constant and B is internal field, B and BB are respectively the angle from the c-axis for Ms and B. By minimizing equation (1) with respect to B we obtain: 27 sin 6 = sin 2 (BB -6) Again we employ numerical integration with ABB = 0.1' to simulate the theoretical magnetization curves for different given value of 00. In order to deduce she anisotropy field B,-(or K1) from these curves, we have made Sucksmith-Thompson plots [8] of y / a versus a2 where a = (M) / Ms is the reduced magnetization.
Examples are shown in figure 1. It can been seen that where po = 4 n x Bapp and D are respectively the applied field and demagnetizing factor. It is now clear that the anisotropy field and 00 (as well as a and b) can be directly deduced from the slope and intercept of a plot of Bapp / (M) versus (M)' using equations (5) and (6) and assuming a knowledge of the spontaneous magnetization Ms.
Application
The model described above is valid for uniaxial systems where only the second order anisotropy constant K l is important. Yttrium-iron compounds are examples of such systems [9, 10] . We have used the model to deduce the values of K l from equations (5) and (6) for Y (FellTi) and Y2Fel4B. To avoid the complication of magnetic interactions between grains, all samples were prepared by mixing finely-ground alloy powder with epoxy resin and aligning in a field of 1.5 T. The value of D is always taken as 113 in the analysis. Results for K l obtained with 00 = 27O for Y (FellTi) are compared in figure 2 with those obtained in pulsed field by singular point detection (SPD) [ll] , the value of 00 was confirmed by Mossbauer spectroscopy [12] . Furthermore the value of K1 at 4.2 K deduced for an oriented 
